It was proved by R. Wittmann [2] that, given a positive linear contraction of LP (1 < p < op), sup||y|| <! lim"_00 \\T"f -Tn+[f\\ is either > ap or 0; the (best possible) value of ap is the /p-norm of a certain 3x3 matrix. In this paper ap is explicitly expressed as a function of p .
Let T be a positive linear contraction of L1 . Ornstein and Sucheston [1] proved that supim| <j lim,!_00 \\T"f -Tn+lf\\x is either 0 or 2. Wittmann [2] showed that, if T is a positive linear contraction of Lp (1 <p < oo), then the analogous expression is either > ap or 0. Here the constants ap are defined by f il + x)p + il+y)P + iy-x)P\x/p a, = sup--r^----, 1 < p < oo,
and cannot be replaced by any smaller numbers. Equivalently [2, Ex. 3.1], ap is the operator norm of the linear transformation S of the space K3, endowed with lp-norm, given by Six ,y,z) = ix-y,y-z,z-x), (x, y, z) £ E3.
A lot of information was obtained regarding the ap 's, including [2, p. 21]:
(a) ap>(l+2'-1)|/P, (b) ap = a9, (1 </>,<?< oo, l/p+l/q = I), (c) a2 = \ß.
In this paper we determine the exact value of ap ; namely, we prove the following:
Theorem. The constants ap are given by
Proof. In view of the second definition of ap we have QP = max{|x -y\p + \y-z\p + \z-x\p : \x\p + \y\p + \z\p = 1}.
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Denote by »Si the unit /^-sphere in Ä3. Define F: Sx -> K by Fix, y, z) = \x -y\P + \y -z\p + \z -x\p , ix,y,z)eSl. We are looking for the maximum of F on Sx . Inverting the signs of all variables if necessary, we may restrict our attention to points (x, y, z) with at least two nonnegative coordinates. Since F is symmetric, we may also assume y > x > z. If z > 0 then clearly Fix, y, z) < Fix, y, -z). It suffices therefore to find the maximum of F on the set Q = {ix, y, z) £ Sx : y > x > 0 > z}.
Note that on Q we have xp + yp + i~z)p = 1 and 
iy -x)p-1 + iy -z)P~l = XyP~l,
for a certain X. Adding up all three equations by sides we obtain
From (3) it is clear that X ^ 0, and hence the last equation yields Rearranging and applying (5) we get xp~xiy -zf~x + i-z)P~xiy -x)P-x = yp~xix -z)p~l.
Setting u = x(y -z) and v --ziy -x), we can write this as
However, as both u and v are strictly positive on Q, the last equation has no solution unless p = 2. Hence for p ^ 2 the maximum is attained on the boundary dQ of Q.
Obviously, dQ = Bx\JB2UBi, where Bx =ßn{x = 0}, 52 = ßn{x = y}, and B3 = Qn{z = 0}. The restriction of F to each of the B¡ 's can be readily expressed as a function of a single variable and its maximum is easily found. Thus: max F(x,y, z) = F(0, 2~llp, -2~x'p) = 1 + 2"-'.
l>,y,z)eß, max Fix,y, z) = F(l/(2 + 2"/("-1))1/i\ 1/(2 + y^-vy/p ,
Except for p -1 (where the maximum on B2 should be interpreted as 2), the third of these maxima is clearly inferior to the former two. Hence to conclude the proof of the theorem it suffices to show that (6) max{l + 2p-x , (1 + iViP-Vy-*} = j l + 2P~x, Kp<2,
In fact, suppose p > 2. Write t = p -I . For appropriately chosen a > 2 and 0<ß < 1
For 1 < p < 2 define q by l/p + l/q = 1 . Since q > 2 the last inequality implies
which completes the proof of (6). This concludes the proof of the theorem for p ,¿ 2, and by continuity for p = 2 as well.
Remark. As seen from the theorem, ap is not differentiable as a function of p at the point 2. The reason for this is that, whereas for p < 2 the maximum of F is attained on ß|, for p > 2 it is attained on B2 . For p = 2 (x -y)2 + (y -z)2 + (z -x)2 = 2 -2xy -2xz -2yz = 3 -(x + y + z)2, so the maximum is attained along the whole circle formed by the intersection of the unit sphere S2 and the plane x + y + z = 0.
